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Abstract 
The study presented in this paper has examined the research productivity, for the 
period 2004–2019, of four agricultural universities located in the Indian state of Maharashtra. 
The 4,120 research publications of these agricultural universities, as reflected in the 
publications-related output of the Indian Citation Index, were analysed to ascertain the 
growth and patterns in agricultural research. This study presented, among other things, the 
year-wise distribution of research productivity, co authorship index, and collaborative index, 
degree of collaboration, most prolific authors and top-ranked sources preferred by the 
agricultural faculty members for publishing their research output. It was found that there was 
no consistency in the growth of research productivity of the four agricultural universities. Dr. 
Panjabrao Deshmukh Agricultural University, Akola and Mahatma Phule Agricultural 
University, Rahuri contributed to more than 70 percent of the total research output. The co-
authorship pattern was found to be more popular among the agricultural faculty members as 
64 percent of the total research output was in the form of three- or four-author studies, 
whereas single-author studies comprised only 1.21 percent of the total research output. 
Ghorade, R.B. from Dr. Panjabrao Deshmukh Agricultural University, Akola was found to be 
the most productive author with 47 publications. Annals of Plant Physiology, Journal of Soils 
and Crops and Trends in Bio Sciences were found to be the most preferred journals. The 
collaborative index of 3.55 in 2004 increased to 3.86 in 2019. The average degree of 
collaboration was 0.99, and the average modified collaboration coefficient was 0.69. The 
research article was found to be the most preferred type of research document among the 
agricultural faculty members as against a conference paper, report or short communication. 
Dr. Panjabrao Deshmukh Agricultural University, Akola and Mahatma Phule Agricultural 
University, Rahuri received the highest number of citations for their research publications 
during the said period of the study. 
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India is an agrarian country, and agriculture contributes a major share to the Indian 
economy; it has around 18 percent share of the country’s GDP. The Indian agricultural sector 
employs approximately 52 percent of the country’s population. The Green Revolution that came 
about in India was possible only because of the hard and sincere research carried out by Indian 
agricultural scientists. The Honourable former Prime Minister of India, Pandit Jawaharlal Nehru, 
emphasised the importance of agricultural research thus – “Everything can wait, but not 
agriculture.”Agricultural research in India is of paramount importance for the development of the 
country. Considering the importance of agricultural research, the Indian Council of Agricultural 
Research (ICAR) was established in 1929 as per the recommendations of the Royal Commission 
on Agriculture. The ICAR is responsible for the planning and conduct of agricultural research, 
extension activities and imparting agricultural education in India. Currently, in India,the number 
of ICAR-governed state/central universities/institutions that are imparting agricultural education 
and planning and conducting research and extension activities stands at seventy-one.  
This paper analyses the research output of the agricultural faculties from the state of 
Maharashtra for the period 2004–2019 – as reflected in the publications output of the Indian 
Citation Index (ICI). The ICI is an important national-level, web-based citation database that 
provides access to the output of Indian research published in India’s top-ranked subject journals. 
A total of 4,120 publications that reflected in the ICI as contributions of the faculty members of 
Maharashtra’s four agricultural universities were analysed based on scientometric principles like 
the year, Co Authorship Index, DC, and Collaboration Co-efficient. In this regard, four state 
agricultural universities in Maharashtra, viz. Mahatma Phule Agricultural University, Rahuri, Dr. 
Panjabrao Deshmukh Agricultural University, Akola, Vasantrao Naik Marathwada Agricultural 
University, Parbhani and Dr. Balasaheb Sawant Kokan Agricultural University, Dapoli were 
covered by the present study. Approximately 2,000 faculty members work in these agricultural 
universities in Maharashtra.  
 
Review of Literature 
Das, Rahman, and Mondal (2019) conducted a scientometric study of 4,119 agricultural 
research papers from Bangladesh that were published in various journals and indexed in 
BanglaJOL for the period 1976–2018. Their study identified the most productive institution, 
most productive author and top-ranked journals of Bangladesh. The most collaborative country-
level research partner for Bangladesh – in agricultural research – was Japan. The countries that 
followed were India and the Netherlands. The average citations per paper ranged from 0.75 to 
2.76. Their study also found that 65 percent of the research output was collaborative. Suresh and 
Thanuskodi (2019) assessed 1,095 research publications of the Indian Institute of Horticultural 
Research, Bangalore (IIHR) for the period 1989–2018, as reflected in the publications output of 
the Web of Science database of citations. The results of their study indicated that journal article 
was the most popular type of publication (90.13 percent),and the Indian Journal of Agricultural 
Sciences followed by Current Science ranked at the top as the journals in which the said research 
articles were published. The collaborative authorship pattern was found 90 percent significant for 
the DC. The study also shows the growth of literature. Siwach and Parmar (2018) analysed 2,649 
publications of the CCS Haryana Agricultural University, Hisar, available in the SCOPUS 
citation database to identify the most productive author, highly cited papers, authorship pattern 
and research trends in the university publications. The study concluded that more than 47 percent 
of the university’s research was published in 10 journals. The university’s publications fell under 
the broad category of agricultural and biological science. Parabhoi, Sahuand Kumari (2017) 
studied the research trends in the publications of Dr.Y.S.Parmar University of Horticulture and 
Forestry, Solan for the period 2006–2015.They analysed560 publications of the University 
reflected in the publications output of the SCOPUS citation database. The study concluded that 
out of 560 publications, 88.21 percent were research articles, and the broad area of research by 
this university was agricultural and biological sciences. The most preferred journal for 
publication was the Indian Journal of Agricultural Sciences. Zamani (2016) carried out a 
comparative scientometric study to evaluate the programmes and performance of 12 selected 
countries in the agricultural sector. The author developed and applied two new parameters for 
benchmarking, i.e. weighted ratio of scientific production value to its Human Development 
Index and weighted ratio of the number of scientific papers to Prosperity Index Ranking. The 
results indicated that Iran, the country that was studied, was ranked between the 10th and 
12thposition in terms of the scientific output and number of citations received, but when the 
parameters of the Human Development Index and Prosperity Index Ranking were applied 
together, Iran rose to the 4th rank. Lakshmanan (2015) conducted a scientometric study of the 
3,47,867 agricultural publications from India and indexed them in the CAB Direct online 
database. The period that was considered for this study was 1932–2015. The study concluded 
that the most popular type of publication was journal article with 3,11,486 out of the 3,47,867 
publications being journal articles. The Indian agricultural scientists mostly preferred Indian 
Journal of Agricultural Science for publishing their research articles. During this period, Uttar 
Pradesh was the top-ranking state in terms of the number of publications with a contribution of 
2,840 publications, followed by Karnataka and Tamil Nadu. The priority area of research was 
plant production, with 80,135 of the published articles being on this subject. Balasubramani, 
Srinivasan and Gnanasekaran (2014) analysed 1,65,984 publications concerning genetic 
engineering for the period 1974–2013 that were available in the SCOPUS citation database. 
Their study concluded that the USA contributed more than one-third (36.07 percent) to the total 
research output in genetic engineering, whereas India contributed only 3.23 percent (5,354 
publications) and, consequently, was at the eighth position in genetic engineering research. 
Tripathi and Garg (2014) conducted a scientometric study of the research related to Indian crop 
science published from 2008 to 2010. The data for the study was collected from SCOPUS, CABI 
and Indian Science Abstract Database. The study concluded that the majority of the articles 
studied were published in Indian journals having a low impact factor. The most preferred 
journals were Environment & Ecology, Indian Journal of Agricultural Sciences and research 
journals on crops. The major area of research was genetics and plant breeding, followed by soil, 
climate and environmental aspects. Munusamy (2012) studied the collaborative authorship 
pattern in the agricultural research output reflected in the Web of Science citation database 
during the period 1970–2012. The parameters used for the study were specialization index (SI), 
author productivity, Collaborative Index (CI), Lotka’s law and the Pareto principle. The study 
concluded that the collaborative authorship pattern is a popular trend among scientists. 
Balasubramanian and Ravanan (2011) presented a scientometric analysis of agricultural research 
output in the last 66 years that was published across the globe. The study was conducted to 
ascertain the overview of the research trends in the agriculture sector. The study concluded that 
the USA topped the list for the number of publications, Agriculture Ecosystems & Environment 
was the journal most preferred by the agricultural scientists and that Prof. Uri, N.D. was the most 
productive author with 48 articles to his credit. Garg et al. (2011) analysed 32,574 research 
papers on plant genetics and breeding during 2005–2009. The data was obtained from the Web 
of Science citation database covering the USA, the UK, China, India and Brazil. The study 
concluded that a total of 1,806 Indian institutions situated in different areas of the country 
contributed only nine percent to the total research output on plant genetics and breeding, whereas 
the USA contributed the highest number of research papers, followed by China. The co-
authorship pattern was found by this study to be the most popular choice of the researchers 
concerned. Bartol (2010) studied publishing patterns in the agricultural domain and the Journal 
of Central European Agriculture (JCEA) member countries. The data comprised 89,000 
bibliographic citations collected from CAB’s database of abstracts for studies published from 
2000 to 2008. The results showed that more than fifty percent of the publications were in the 
English language, and Poland contributed the highest number of publications. The Croatian 
publications were noteworthy for the highest number of international participants in domestic 
publications. Garg, Kumarand Lal (2006) analysed 16,891 publications indexed in the Web of 
Science citation database and published by Indian agricultural scientists during the period 1993–
2002. The authors pointed out that agricultural research output had declined from 1998 and that 
dairy and animal sciences and veterinary science accounted for the largest number of articles. 
Further, it was observed that most of these articles were published in domestic journals and 
journals with a low impact factor. Pouris (1989) presented a scientometric study of agricultural 
research in South Africa during the period 1974–1984 and compared it with the agricultural 
research in seven other countries spread across the Americas, Asia, Oceania and Africa. The data 
required for the study was collected from the Science Literature Indicators Database of CHI. The 
study concluded that plant science research in South Africa was rated fair as per the Schubert-
Braun Scale, whereas the research on dairy and animal science and veterinary science research 
were rated poor.  
Objectives 
The following are the objectives of the present study – 
1. To analyse the research productivity of agricultural scientists as reflected in the 
publications output of the ICI for the period 2004- 2019. 
2. To identify the most productive authors among the agricultural scientists. 
3. To find out the trends in the authorship pattern. 
4. To calculate the collaboration coefficient (CC) of research productivity. 
5. To ascertain the publications highly preferred by agricultural scientists. 
6. To identify the document type preferred by agricultural scientists for publication of their 
research.  
7.  
Scope and Limitations 
1. The present study is limited to the 4,120 research publications of agricultural 
faculty members of the four Agricultural Universities in Maharashtra. 
2. The study is limited to the publications from 2004 to 2019 which are available in 
the ICI. 
Methodology 
The data required for the present study was harvested from the ICI and scrutinized in 
MS-Excel. The statistical techniques like Co authorship index, collaborative index, degree of 
collaboration, modified collaborative coefficient are used. The details of these techniques is as 
follows-  





Nij = number of papers having j authors in block i 
Nio = Total output of block i 
Noj = number of papers having j authors for all blocks 
Noo = Total number of papers for all authors and all blocks 
j = 1, 2, 3… 
 






j = the number authors in an article, i.e. 1, 2, 3 ... 
fj = the number of j authored articles 
N = the total number of articles published in a year and  
A = the total number of authors per article 







f1 = the number of single-authored articles 
N = the total number of articles published in a year 
The Collaborative Coefficient (CC) has been calculated by the formula suggested by 




j = the number authors in an article, i.e. 1, 2, 3 … 
fj = the number of j authored articles 
N = the total number of articles published in a year and  
A = the total number of authors per article 
 
The Modified Collaboration Coefficient (MCC) has been calculated by applying the 






j = the number authors in an article, i.e. 1, 2, 3 … 
fj = the number of j authored articles 
N = the total number of articles published in a year and  




Research Productivity of Agricultural Faculty Members: Year wise Distribution 
Table 1 reveals the data on research productivity of the agricultural faculty members from 
Maharashtra reflected in the publications output of the ICI for 2004–2019. 
Table No. 1 
Research Productivity of Agricultural Faculty Members: Year wise Distribution 
 


















University, Dapoli  
Total 
1 2004 88 71 56 18 233 
2 2005 92 68 34 20 214 
3 2006 93 84 49 26 252 
4 2007 92 98 54 18 262 
5 2008 155 107 60 17 339 
6 2009 111 100 38 32 281 
7 2010 105 77 39 29 250 
8 2011 110 80 45 25 260 
9 2012 81 75 32 28 216 
10 2013 96 83 37 22 238 
11 2014 121 121 60 22 324 
12 2015 167 152 138 45 502 
13 2016 89 98 54 61 302 
14 2017 74 108 42 33 257 
15 2018 41 44 29 19 133 
16 2019 12 23 10 12 57 
Total= 1527 1389 777 427 4120 
 
The table reveals that a total of 4,120 articles were published by the faculty members 
during the period of study. Dr. Panjabrao Deshmukh Agricultural University, Akola, ranked first 
with 1,527 (37.06 percent) articles, contributing more than one third of the total research 
productivity. Mahatma Phule Agricultural University, Rahuri, ranked second with 1,389 articles, 
followed by Vasantrao Naik Marathwada Agricultural University, Parbhani and Dr. Balasaheb 
Sawant Konkan Agricultural University, Dapoli with 777 and 427 articles respectively. It is clear 
from the table that the four agricultural universities contributed the highest number of articles, 
i.e. 502 in the 2015, and the least, i.e. 57 in 2019. It can also be observed from the data that there 
were ups and downs in research productivity of the agricultural faculty members. It can hence be 
concluded that there was no consistency in the research productivity as reflected in the ICI. 
 
Figure No. 1: Year wise Distribution of Research Productivity 
 
 
Authorship pattern and Co- Authorship index (CAI) 
Efforts were made to ascertain the authorship pattern of the publications produced by the 
said agricultural faculty members. The figures in Table 2 reflect that the three-author pattern was 
the most popular among these agricultural faculty members, and it contributed 34 percent (1,404 
articles) of the total output, followed by the four-author pattern which accounted for 1,271 
articles (30.84 percent). A total of 816 articles (19.8 percent) had more than four authors. 
Surprisingly, single authorships were the least in number; i.e. only 1.21 percent (50 articles).The 
highest CAI for single authorship was in 2019 at 289.12. The highest CAI for the two-author 
pattern was 162.93, in2005. The highest CAI for the three-author pattern was 135.03, which was 
in 2015. For the four-author pattern, the highest CAI of 128.37 was in 2010. Finally, for more 
than four authors, the highest CAI was 177.16.This was in 2019.  
Table No. 2 
Authorship Pattern and Co- Authorship Index 

















































4 2007 9 33 74 85 61 262 
(283.05) (89.63) (82.88) (105.16) (117.55) 




































































































































Total= 50 579 1404 1271 816 4120 
 
Most Productive Author 
It was found that Ghorade, R.B. from Dr. Panjabrao Deshmukh Agricultural University, 
Akola was the most productive author with 47 publications to his credit, followed by Patil, J.V. 
from Mahatma Phule Agricultural University, Rahuri with 44 publications and Bhosle, B.B. from 
Vasantrao Naik Marathwada Agricultural University, Parbhani, with 43 publications. 
Interestingly, out of the 10 top-ranked authors, five were from Dr. Panjabrao Deshmukh 
Agricultural University, Akola, four from Mahatma Phule Agricultural University, Rahuri and 
only one was from Vasantrao Naik Marathwada Agricultural University, Parbhani. None of the 
authors from Dr. Balasaheb Sawant Konkan Agricultural University, Dapoli could make it to this 
top-10 list. 
Table No. 3 
Most Productive Author 
Rank Author University Articles 
Published 
1 Ghorade R B Dr. Panjabrao Deshmukh Agricultural University, Akola 47 
2 Patil J V Mahatma Phule Agricultural University, Rahuri 44 
3 Bhosle B B Vasantrao Naik Marathwada Agricultural University, 
Parbhani 
43 
4 Gade R M Dr. Panjabrao Deshmukh Agricultural University, Akola 42 
5 Mehetre S S Mahatma Phule Agricultural University, Rahuri 39 
6 Chavan S D Dr. Panjabrao Deshmukh Agricultural University, Akola 38 
7 Jadhav A S Mahatma Phule Agricultural University, Rahuri 35 
8 Jadhav J D Dr. Panjabrao Deshmukh Agricultural University, Akola 35 
9 Chaudhary S B Mahatma Phule Agricultural University, Rahuri 35 
10 Kharche V K Dr. Panjabrao Deshmukh Agricultural University, Akola 34 
 
Collaborative Index (CI) 
Table 4 depicts the CI of the authorship pattern of the agricultural faculty members 
during the period of study which is used to ascertain the mean number of authors. The CIof 3.55 
in 2004 increased to 3.86 in 2019. The average CI was 3.54. No consistent increase or decrease 
was found in the CI during the said period. There were slight ups and downs in the CI between 
2004 and 2019. 
Table No. 4 
Collaborative Index 












1 2004 3 48 58 67 57 233 3.55 
2 2005 1 49 46 63 55 214 3.57 
3 2006 3 41 75 78 55 252 3.56 
4 2007 9 33 74 85 61 262 3.60 
5 2008 7 51 96 114 71 339 3.56 
6 2009 1 50 111 85 34 281 3.36 
7 2010 1 36 89 99 25 250 3.44 
8 2011 2 33 97 90 38 260 3.50 
9 2012 1 34 69 71 41 216 3.54 
10 2013 6 31 75 84 42 238 3.53 
11 2014 6 48 125 85 60 324 3.45 
12 2015 3 34 231 153 81 502 3.55 
13 2016 3 40 110 78 71 302 3.58 
14 2017 2 35 84 64 72 257 3.66 
15 2018 0 10 54 36 33 133 3.69 
16 2019 2 6 10 19 20 57 3.86 
Total= 50 579 1404 1271 816 4120 3.54 
Degree of Collaboration (DC)  
Table 5 displays the data regarding the DC for the authorship pattern over the period 
2004 to 2019. The DC indicates the collaborative research pattern of the authors. The table 
reflects that in 2004, it was 0.99 and 0.96 in 2019, indicating slight increase and decrease in the 
DC, with an average of 0.99.Thus, it can be said that the DC was constant to some extent during 
the period of study. 
 
Table 5 
Degree of Collaboration 












1 2004 3 48 58 67 57 233 0.99 
2 2005 1 49 46 63 55 214 1.00 
3 2006 3 41 75 78 55 252 0.99 
4 2007 9 33 74 85 61 262 0.97 
5 2008 7 51 96 114 71 339 0.98 
6 2009 1 50 111 85 34 281 1.00 
7 2010 1 36 89 99 25 250 1.00 
8 2011 2 33 97 90 38 260 0.99 
9 2012 1 34 69 71 41 216 1.00 
10 2013 6 31 75 84 42 238 0.97 
11 2014 6 48 125 85 60 324 0.98 
12 2015 3 34 231 153 81 502 0.99 
13 2016 3 40 110 78 71 302 0.99 
14 2017 2 35 84 64 72 257 0.99 
15 2018 0 10 54 36 33 133 1.00 
16 2019 2 6 10 19 20 57 0.96 
Total= 50 579 1404 1271 816 4120 0.99 
 
Collaboration Coefficient (CC)  
Ajiferuke, Burell and Tague (1988) have suggested that the CC combines the merits of 
both CI and DC. The figures in Table 6 put the CC at 0.68 in 2004 and 0.70 in 2019, which 
denotes consistency during the period of study. There was no increase or decrease in the CC over 




Table No. 6 
Collaboration Coefficient 












1 2004 3 48 58 67 57 233 0.68 
2 2005 1 49 46 63 55 214 0.68 
3 2006 3 41 75 78 55 252 0.69 
4 2007 9 33 74 85 61 262 0.68 
5 2008 7 51 96 114 71 339 0.68 
6 2009 1 50 111 85 34 281 0.68 
7 2010 1 36 89 99 25 250 0.69 
8 2011 2 33 97 90 38 260 0.69 
9 2012 1 34 69 71 41 216 0.69 
10 2013 6 31 75 84 42 238 0.68 
11 2014 6 48 125 85 60 324 0.68 
12 2015 3 34 231 153 81 502 0.70 
13 2016 3 40 110 78 71 302 0.69 
14 2017 2 35 84 64 72 257 0.70 
15 2018 0 10 54 36 33 133 0.71 
16 2019 2 6 10 19 20 57 0.70 
Total= 50 579 1404 1271 816 4120 0.69 
 
Modified Collaboration Coefficient (MCC)  
Table 7 demonstrates the MCC during the period of the study, which was 0.68 in 2004 
and 0.71 in 2019 indicating a slight and insignificant growth. The average MCC was 0.69. 
 
Table No. 7 
Modified Collaboration Coefficient 
 












1 2004 3 48 58 67 57 233 0.68 
2 2005 1 49 46 63 55 214 0.69 
3 2006 3 41 75 78 55 252 0.69 
4 2007 9 33 74 85 61 262 0.68 
5 2008 7 51 96 114 71 339 0.69 
6 2009 1 50 111 85 34 281 0.68 
7 2010 1 36 89 99 25 250 0.69 
8 2011 2 33 97 90 38 260 0.69 
9 2012 1 34 69 71 41 216 0.69 
10 2013 6 31 75 84 42 238 0.68 
11 2014 6 48 125 85 60 324 0.68 
12 2015 3 34 231 153 81 502 0.70 
13 2016 3 40 110 78 71 302 0.69 
14 2017 2 35 84 64 72 257 0.70 
15 2018 0 10 54 36 33 133 0.72 
16 2019 2 6 10 19 20 57 0.71 
Total= 50 579 1404 1271 816 4120 0.69 
 




Research Productivity: Type of Document 
With the help of the ICI, the researcher tried to find out the distribution of the research 
productivity by the type of document was also sought to be ascertained. Table 8 depicts the type 
of documents produced by the said agricultural faculty. 
 
Table No. 8 
Type of Document 
 

























1 Research Article 1368 1206 694 369 3637 
2 Short 
Communication 
93 111 54 31 289 
3 Research Note 31 33 13 3 80 
4 Review Article 9 24 3 7 43 
5 Case Study 16 4 8 6 34 
6 Editorial 9 5 4 4 22 
7 Special Article 0 0 0 5 5 
8 Proceedings 
Paper 
1 0 0 0 1 
9 Report (R&D) 0 1 0 0 1 
10 Research Method 0 0 1 0 1 
11 Research Paper 0 1 0 0 1 
12 N/A 0 4 0 2 6 
Total= 1527 1389 777 427 4120 
 
It clearly indicates the overwhelming preference of the faculty members for writing 
research articles, rather than any other type of document. Research articles accounted for a major 
share of 88.27 percent (3,638) of the total research output, followed by short communications 
(07.01 percent) and research notes (01.94 percent). Dr. Panjabrao Deshmukh Agricultural 
University, Akola, ranked first by contributing 1,368 research articles, while Mahatma Phule 
Agricultural University, Rahuri, contributed highest number of short communications and 
research notes type of documents, which were 111 and 33 respectively. It can, thus, be concluded 
that review articles, case studies, editorials and special articles were not preferred by these 
faculty members.  
 
Figure No. 3 : Type of documents 
 
 
Top Ranked Journals 
Table 9 depicts the data relating to the journals preferred by the said agricultural faculty 
members for publishing their research articles. Annals of Plant Physiology was the journal most 
preferred by the agricultural faculty members for publishing their research, and therefore, it 
ranked first for this period of study. Further, the faculty members of Dr. Panjabrao Deshmukh 
Agricultural University, Akola contributed the highest number of articles, i.e. 269 (72.31 
percent) to this journal. The Journal of Soils and Crops and Trends in Bio Scienceswere ranked 
second and third, respectively, in this regard.To these two journals, the faculty members of Dr. 
Panjabrao Deshmukh Agricultural University, Akola and Vasantrao Naik Marathwada 
Agricultural University, Parbhani contributed a total of 232 articles (84.97 percent).  
 
Table No. 9 
Top Ranked Journals 

























1 Annals of Plant 
Physiology 
269 69 23 11 372 
2 Journal of Soils & 
Crops 
122 19 110 22 273 
3 Trends in Biosciences 61 47 40 15 163 
4 International Journal 
of Agricultural 
42 63 36 15 156 
Sciences 
5 Ecology Environment 
& Conservation 
25 87 22 18 152 
6 International Journal 
of Tropical 
Agriculture 
33 44 62 12 151 
7 Pestology 12 27 23 59 121 
8 Journal of Plant 
Disease Sciences 
72 22 8 11 113 
9 Asian Journal of 
Horticulture 
46 27 22 8 103 
10 International Journal 
of Plant Protection 
20 50 23 8 101 
 
Most Popular Subject Categories 
Table 10 contains the data regarding the most popular/preferred subjects, i.e. those 
subjects on which highest number of research articles were found, A majority of the articles 
(82.2 percent) fell under broad categories like agriculture, biological sciences and botany, 
leading to the conclusion that the agricultural faculty members preferred these subjects for their 
research. The least preferred subjects were food and beverage science, dairying, zoology, 
multidisciplinary, environmental science, veterinary science and education. This may be because 
the majority of the faculty members belonged to the broad subject of agriculture, with just a few 
relating to the non-agriculture or interdisciplinary/multidisciplinary subjects.  
 
Table No.10 
Top Ranked Subject Categories  
 
























1 Agriculture 936 669 475 263 2343 
2 Biological Science 181 207 88 67 543 
3 Botany 232 153 81 35 501 
4 Food And Beverage 
Science 
34 112 14 3 163 
5 Dairying 40 56 34 8 138 
6 Zoology 20 40 2 12 74 
7 Multidisciplinary 8 38 8 5 59 
8 Environmental 
Science 
12 14 11 2 39 
9 Veterinary Science 9 19 11 0 39 
10 Education 9 6 12 4 31 
 
Cited Articles: Year-wise Distribution 
Table 11 furnishes data about the number of citations received annually for the articles 
published by the faculty members of Maharashtra’s agricultural universities. Dr. Panjabrao 
Deshmukh Agricultural University, Akola and Mahatma Phule Agricultural University, Rahuri 
received the highest number of citations for their research publications, viz. 421 and 422, 
respectively, during the period of the study. Vasantrao Naik Marathwada Agricultural 
University, Parbhani and Dr. Balasaheb Sawant Konkan Agricultural University, Dapoli received 
217 and 105 citations, respectively, for their research publications during the said period. 
 
Table No. 14 
Cited Articles: Year-wise Distribution 
 




















1 2004 34 35 33 12 
2 2005 39 36 14 8 
3 2006 38 33 18 12 
4 2007 23 37 21 5 
5 2008 62 46 28 8 
6 2009 43 41 15 11 
7 2010 32 34 19 4 
8 2011 35 20 10 7 
9 2012 25 23 8 7 
10 2013 30 32 13 9 
11 2014 28 29 14 4 
12 2015 20 25 14 4 
13 2016 5 17 7 11 
14 2017 5 12 2 3 
15 2018 2 2 1 0 
16 2019 0 0 0 0 
Total= 421 422 217 105 
 




❖ Dr. Panjabrao Deshmukh Agricultural University, Akola and Mahatma Phule 
Agricultural University, Rahuri, contributed around 70 percent of the total research 
output. There was no consistency in the growth of research productivity, only slight up 
and downs. 
❖ The three-author pattern was found to be more popular among the faculty members, 
accounting for 34 percent of the total research output, while single-author publications 
contributed just 1.21 percent of the total research published from these universities during 
the said period. 
❖ Dr. Ghorade, R.B. from Dr. Panjabrao Deshmukh Agricultural University, Akola was the 
most prolific author from among the authors from these universities during this period.He 
had 47 publications to his credit. 
❖ Annals of Plant Physiology, Journal of Soils and Crops and Trends in Bio Sciences were 
found to be the most preferred journals during the period of study. 
❖ A majority of the research articles fell under the broad subject category of agriculture, 
biological science and botany. 
❖ The Collaboration Index of 3.55 in 2004 increased to 3.86 in 2019, . The average CI was 
3.54. The average Degree of Collaboration was 0.99. It can be concluded that the Degree 
of Collaboration was constant to some extent during the period of study. There was no 
increase or decrease in the Collaboration Co -Efficient over the period 2004- 2019, with 
the average being 0.69.  
❖ Research articles accounted for the lion’s share, i.e. 88.27 percent (3,638) of the total 
research output, followed, far-far behind, by short communications (07.01 percent) and 
research notes (01.94 percent). 
❖ Dr. Panjabrao Deshmukh Agricultural University, Akola and Mahatma Phule 
Agricultural University, Rahuri, had the highest number of citations for their research 
publication, i.e. 421 and 422 respectively during the period of the study. 
 
Conclusion 
Dr. Panjabrao Deshmukh Agricultural University, Akola has marked its 
impression in the overall research productivity during the period of study by contributing 
highest number of research publications. The most productive author was also from the 
Dr. Panjabrao Deshmukh Agricultural University, Akola and  the faculty members from 
this university has also contributed the highest number of articles in the top ranked 
journals during the period of study. The faculty members from Mahatma Phule 
Agricultural University, Rahuri has also given their best contribution in the overall 
research productivity during the period of study. Dr. Panjabrao Deshmukh Agricultural 
University, Akola and Mahatma Phule Agricultural University, Rahuri contributed more 
than 70 percent to the total research productivity during the period of 2004-2019.  
Vasantrao Naik Marathwada Agricultural University, Parbhani and Dr. Balasaheb Sawant 
Konkan Agricultural University, Dapoli have a wide scope for the improvement in 
research productivity. The collaborative authorship pattern was found more popular 
among the faculty members of the agricultural university whereas single authored 
publications were only 1.21 percent to the total research productivity. It can be concluded 
that the Degree of Collaboration was constant to some extent during the period of study. 
There was no remarkable increase or decrease in the Collaboration Co -Efficient over the 
period 2004- 2019, with the average being 0.69. The faculty members from Dr. Panjabrao 
Deshmukh Agricultural University, Akola and Mahatma Phule Agricultural University, 
Rahuri have received good number of citations for their research publications. The year 
2019 has marked the very less research productivity during the period of study.  
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